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sion, thus rendering the time of efficient service a brief one. The bodies 
of all persons dying from cholera were cremated, as well as those of 
twenty-four persons who died upon the steamships while in New York 
Harbor. 

The writer would express his appreciation of the courtesies extended 
to him by the Hon. Charles F. Allen, State Commissioner of Quarantine; 
William T. Jenkins, M.D., Health Officer, and his personal staff; and by 
J. M. Byron, M.D., Physician at Swinburne Island, in their placing at his 
disposal every opportunity afforded by the service to facilitate the study 
of this subject. 


HISTORY OF THE RECENT OUTBREAK OF EPIDEMIC 
CHOLERA IN NEW YORK. 

By Hermann M. Biggs, M.D., 

PROFESSOR OF MATERIA MEDICA, THERAPEUTIC?, AND CLINICAL MEDICINE, BELLEVUE HOSPITAL 
MEDICAL COLLEGE ; CHIEF INSPECTOR, DIVISION OF PATHOLOGY, BACTERIOLOGY, 

AND DISINFECTION, NEW YORK CITY HEALTH DEPARTMENT. 

Tiie Moravia, the first vessel infected with cholera to arrive in New 
York, reached Quarantine on August 31st, having sailed from Ham¬ 
burg on August 16th. She reported twenty-two deaths during the 
voyage from gastro-intestinal disorders. The official cholera statistics 
of Hamburg now show that cholera was recognized as existing there 
on August 11th. On September 3d, three days after the arrival of 
the Moravia, the Normannia and the Kugia reached New York. Each 
of these vessels reported a number of deaths at sea from cholerine, and 
on their arrival in New York there were four cases of cholerine (so 
called) on the Normannia and five cases on the Eugia. 

In addition to these three vessels, later came the Scaudia, Heligoland, 
and Bohemia, all from Hamburg, which, on their arrival, reported 
deaths at sea from gastro-intestinal diseases. These six vessels were 
detained at the lower quarantine station. The Wyoming, from Liver¬ 
pool, arrived with apparently a clean bill of health, but before her dis¬ 
charge from quarantine, while she was lying at the upper quarantine 
station, several cases of cholera appeared among her passengers, and she 
was sent back to join the cholera fleet in the lower bay. 

One case occurred on the State of Nevada, from Glasgow, after she 
had been cleared at quarantine, and while she was lying at her dock. 
Whether this case was infected in the city or on board the vessel is not 
known. There had been no suspicious cases on board during the voyage. 
The vessel, however, wa3 ordered back to quarantine for disinfection. 

I am indebted to Dr. J. M. Byron for the following table, showing 
the ports of departure and dates of arrival in New York of the infected 
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vessels, the number of cases and deaths occurring at sea and after 
arrival in New York, and also some other data. Dr. Byron was placed 
by the Health Officer in charge of Swinburne Island and of the ships 
at Lower Quarantine during the epidemic. 


Synopsis of Sickness and Deaths on Board the Cholera Fleet. 

(From the time of departure of the infected ships from European ports until the last 
wm of Asiatic cholera was disposed of in Lower Quarantine, New York Bay.) 
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All ships marked * had emigrants on board (steerage passengers). The total number 
of sick on board during the voyage could not be ascertained, as the existence of cholera 
on board wa 3 ignored by the surgeons of some vessels. It should be stated, however, 
that most of those who were taken sick during the voyage presented gastro-intcstinal 
symptoms and died. 

The person first affected with cholera in New York was taken ill the 
evening of September 5th, five days after the disease appeared in the 
harbor, and died September 7th. During the four weeks following, six 
other cases occurred in New York, and one case in New Brunswick, N. J., 
in which the cholera spirillum was found. In three cases, where no 
biological examination was made, the associations and clinical history 
justified a diagnosis of Asiatic cholera, thuB making a total of eleven 
cases recognized as Asiatic cholera. 

The history of the cases in which there was no doubt as to the 
diagnosis is, briefly, as follows: 

x All persons taken to Swinburne Island, excepting ten, had severe gastro-mtestinal 
symptoms. 

i it should be observed that out of this number four patients died within two hours 
after admission to the hospital, and three from complications following cholera. The 
last case of cholera died October 5,1892. 
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Case I.—The first case in New York recognized as Asiatic cholera was 
taken ill on September 5 th. It was that of a laborer, C. McA., single, 
aged thirty-two years, plasterer’s helper by occupation, and lived in a 
tenement boarding-house on the West side, where he had been for many 
months. September 5th he worked as usual, returning home about 5.30, 
apparently well, and ate a hearty supper. During the night he suffered 
from diarrhoea, but went to work the following morning. About 12 
o’clock he returned home, complaining of cramps and diarrhoea, without 
vomiting. During the afternoon he vomited once, but the diarrhoea 
ceased. He, however, complained constantly of very severe cramps in 
the abdomen and limbs. During the night he died, and a diagnosis of 
Asiatic cholera was made by the attending physicians, Drs. Deshon 
and Robertson, and the case was so reported to the Health Department. 
No history could be obtained of any similar illness in the house or 
neighborhood, and no contact could be found with any new arrivals 
from abroad. The autopsy was made late in the afternoon of October 
7th, and showed the same post-mortem appearances and anatomical 
lesions ns were found in the following cases; but as these were not con¬ 
sidered entirely distinctive of Asiatic cholera, and as there was no history 
of contact with cases of cholera, or possible exposure to cholera infection, 
and as the microscopical examination of tne intestinal contents was 
negative, a diagnosis of death from cholera morbus was returned by Dr. 
Dunham and tne w 7 riter. However, a biological examination as a matter 
of routine was immediately begun, and on the evening of the 10th the 
cultures had progressed so far and had become so characteristic in 
appearance, that it was considered almost certain that the case was epi¬ 
demic or Asiatic cholera. That there might be no error, however, it was 
not officially reported upon until several days later, after the character 
of the onjunisms found had been confirmed by other observers. 

Case II.—The second case was in the person of a butcher who was 
taken ill September 3d, with vomiting and diarrhoea. A day or two 
later he improved somewhat, went into the country for a visit, and 
growing worse, returned to the city September 6th. Diarrhoea persisted, 
and he died on the morning of September 10th. 

Case III., the wife of Case II., was taken ill the night of September 
10th, with profuse watery diarrhoea and vomiting, severe cramp3 in the 
abdomen and legs, and the physician who saw her on the morning of 
the 11th found her in a state of collapse. She died in the afternoon of 
September 11th at 6 o'clock, about twenty hours after the beginning 
of her illness. 

The physicians in attendance regarded these cases as suspicious, and 
so reported them to the Health Department. The patients had been 
residents of New York for more than thirty years, and had lived in the 
apartment occupied by them at the time of death for fifteen years. The 
husband was an employ^ in a tripe factory. There was no history of 
exposure in any possible way to cholera or to persons who had been in 
Europe. Nor was there anything that could be ascertained that was in 
the least suspicious or the least suggestive as to the manner of infection. 
The autopsies in these cases were not satisfactory, as the bodies had 
been partially embalmed, and cultures could not therefore be obtained 
from the intestinal contents. Fortunately, however, some of the intes¬ 
tinal discharges from the woman, passed during life, had been collected 
and sent for examination, and in these the cholera spirillum was found. 
No examination was made of the intestinal contents of the man. 
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Case IV.—The next case was an infant, aged twenty months—child 
of a German laborer employed as a sweeper in a large slaughter-house. 
On the evening of Saturday, September 10 th, at 8 o’clock, after a day 
of apparently perfect health, the child suddenly became ill, with profuse 
watery diarrhoea and vomiting. A physician was immediately called, 
but death ensued at 4 a.m. on September 11th, eight hours alter the 
beginning of the illness. The anatomical lesions found at tlm autopsy 
were the same as these found in the other cases. This family lived in a 
tenement on the East side, far removed from any possible contact with 
previous cases. Two weeks previous to the illness the family was visited 
by two girls who had just arrived from Antwerp by the steamer Fries¬ 
land. They brought with them a quantity of baggage, part of which 
was opened in the house, where they remained for two days. So far as 
could be learned, there had been no suspicious cases on the steamer, nor 
had these girls shown any signs of illness. 

Case V.—The day after the death of the child the father was taken 
ill, and suffered for a number of days with severe diarrhoea, from which 
he recovered. A biological examination of the intestinal contents of 
the child disclosed the presence of the cholera spirillum, but the intestinal 
discharges of the father were not examined. . 

Case VI.—On September 5th, a man, a butcher by occupation, after 
a day spent in drinking freely of lager beer and whiskey, was taken ill 
at 6 p.m., with a profuse watery diarrhoea, attended with little pain. 
The following morning, September 6th, he vomited frequently, but went 
to his work, returning home at 2 p.m. From September 6th to the 
night of September 9th he suffered constantly from profuse watery dis¬ 
charges from the bowels and stomach, accompanied by severe cramps in 
■ the abdomen and limbs. There was extreme prostration. On Septem¬ 
ber 10th he was much improved, and on the 11th was well, but weak. 

Case VII.—On September 12th, the wife of the preceding case was 
seized at 7 p.m. with profuse watery diarrhoea and vomiting, followed 
by severe cramps in the abdomen and limb3.^ These symptoms con- 
tinued during the night and the following morning, until death occurred 
at 1 p.m., after an illness of eighteen hours. She had been in^ constant 
attendance on her husband during his illness in the preceding week. 
No examination of the intestinal discharges of the husband was made, 
as the case was not reported to the Health Department as suspicious. 
After the death of the wife, the case was reported as probably Asiatic 
cholera- The anatomical lesions found at the autopsy were the same as 
those found in the other cases, and the biological examination of the 
intestinal contents showed the presence of the cholera spirillum. I here 
was nothing in the history of these cases or in their associations that 
was suggestive in the slightest degree of the source of infection. 

Case VIII—After an interval of nearly a week, in which no cases 
occurred, on September 18th, at 7 p.m., a suspicious case was reported 
as having occurred on board the Allan Line steamer State of .Nevada, 
lying at the foot of West Twenty-first Street. The State of Nevada 
sailed from Glasgow on September 3,1892, was cleared at Quarantine 
September 17th with 55 emigrants, 107 second class and 115 first class 
passengers on board. There had been no cases of suspicious illness 
during the voyage and no deaths. After the vessel reached her dock on 
September 17th, a fireman went ashore about 7 p.m. returned at 9 p.m., 
and at 4.30 a.m. the following morning, September 18th, was taken ill 
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with diarrhoea, slight vomiting, and cramps in the abdomen and limbs. 
He was attended by the ship’s surgeon. Between 8 and 12 a.m. be had 
four large watery movements, and then the diarrhoea and vomiting 
ceased. He went into collapse, however, and died at 7.30 r.M. At the 
post-mortem examination, in addition to the lesions which were found 
in the other cases, there was a dilated heart, with fatty degeneration in 
the heart muscle and an adherent pericardium. A biological examina¬ 
tion of the intestinal contents revealed the presence of the cholera 
spirillum. 

Case IX.—The same day (September 18th) a case was reported from 
Hew Brunswick, Hew Jersey, in which the patient was the captain of a 
canal boat, at the time lying off the foot of Thirtieth Street. This case 
was seen by Dr. Cyrus Edson at the request of the health authorities 
of Hew Brunswick, and some clothing soiled by the discharges was 
obtained for examination. The biological examination of this also 
revealed the presence of the spirillum of Asiatic cholera. It was not 
possible to determine definitely from the history whether the disease 
had been contracted in Hew York or outside, and a3 the death occurred 
in Hew Brunswick, it was not included in the cases occurring in Hew 
York City. 

Case X.—The same day (September 18th) a German, a coachman by 
occupation, resident in the United States seven years, but who had only 
returned to the city from Bay Shore, Long Island, on September 8th, 
was reported as ill with suspicious symptoms of cholera. It was said 
that he had been suffering from diarrhoea for several days, but had not 
been confined to his bed until the morning of the 18tn. He had not 
been attended by a physician, and the case was reported to the Health 
Department by other occupants of the premises. A medical inspector 
found him suffering from diarrhoea, vomiting, cramps and pains in the 
abdomen, and severe prostration. He was immediately removed to the 
Reception Hospital, where he was treated until his death, on September 
23d, at C a.m. During this time he had constant and profuse “rice-water” 
diarrhoea and vomiting, and severe cramps in the abdomen and legs. 
The temperature, which was subnormal before death, appeared to rise 
after death and the body remained warm for an unusual length of time. 
A post-mortem examination showed the same lesions as had been found 
in previous cases. The cholera spirillum was found in the intestinal 
discharges during life and in the intestinal contents after death. There 
was nothing in the history or associations of this man which were at all 
suggestive as to the manner of infection. This was the only case seen 
early enough to be removed before death, and caused the Health 
Department greater anxiety, perhaps, than any other single case, because 
it occurred in a large boarding-house of the poorer order, with 100 or 
150 inmates. 

Case XI.—The next case was reported on September 29th. A 
German, raarketraan by occupation, was suddenly taken ill at 6 p.m. on 
September 28th, with watery diarrhoea, first brown-colored, and later of 
a rice-water character. There were severe cramps in the legs, but no 
pain in the abdomen, and but little vomiting. He died in a state of 
collapse on September 29th, at 2.30 a.m. At the autopsy the same 
lesions were found as were present in the other cases. There was 
nothing suggestive in the history or associations of this case as to the 
source of infection. 
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Table showing Data regarding the Cases of Epidemic Cholera 
which occurred in New York in 1892. 
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Wife of Case No. 2. 

CltilJ of Case No. ft. 

Recovervd. Not examined biologically. 

Recovered. Not examined biologically. 
Wife of Case No. C. 

“State of Nevada." 

Died in New Brunswick. 

Died in Reception Hospital. 


Dr. J. H. Huddleston, under the direction of Dr. Charles H. Roberts, 
Chief Inspector for Contagious Diseases, New York City Health Depart¬ 
ment, and the writer, made a very careful search in all the cases for the 
source of infection, but entirely without satisfactory results. Search 
was made in every case possible along the following lines: 

a. Had any of the family been in Europe during the past six 
months, or did any of them know a person who had been there in that 
time? 

b. Had any person or goods of unknown antecedents come to the 
house after July of this year? 

(The answers to a and b were, with one exception—Case IV.—in 
the negative.) 

c. What “calling acquaintances” had the family? Were these, as 
far as known, free from illness and from connection with infection? 

d. Where did the members of the family take their meals? If not 
at home, did any suspicion attach to the place? 

e. From what dealers were the food supplies for the house obtained ? 
Where did those dealers buy their goods? (No investigation was made 
of water or milk supply.) 

f. What occupations had the various members of the family ? 

rj. If the occupation brought the person in contact with many others, 
were the latter, as far as known, healthy ? 

h. Could the work bring the person in contact with material which 
might be infected? If so, where did the material come from? 
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i. What were the habits of the family as to excesses, and ns to 
cleanliness ? 

j. What theory of origin of 
the illness was held by the 
family ? 

(Some referred the illness to 
a specified excess in eating or 
drinking; more had no theory. 

The majority insisted that the 
disease was not cholera.) 

The quarantine of the houses 
enforced by the Board of Health 
had, in most cases, put the occu- ^ 
pants in bad humor, and they “s, 
were therefore not inclined to ^ 
submit to a prolonged examina- 
tion. In some cases answers 
known to be false were given, 
and in others some answers were ^ 
probably false. sN 

Such constant reference was 
made in the answers to food 
trades, and through them to a 
few slaughter-houses, that spe¬ 
cial inquiry was made at those 
places to learn whether the health 
of all the employes was satis¬ 
factory, and whether any were 
recently arrived immigrants, or 
had been in contact with such; 
but the health was reported good, 
and no clew was obtained. 

A review' was also made of 
the precautions taken against Outline map of New York, showing injio- 
infection from the vessels under Rraphieal distribution of the cases of epidemic 
quarantine, with only the result m „ tcd + sho „ whcre „ f 

of showing that the guards were cholera occurred, the numbers indicating the 
probably sufficient. order of occurrence. 

An outline map of the city of. Case VIII.—Captain from canal boat, East 

xt v t - 11 j i. , 30th Street, died in New Brunswick. 

New York IS added, upon which ^ Ix ._ Firema „ „„ „ Stotc of Xevml „,.. 

are plotted the points at which lying at foot of West 21 st street, 
the cases in this outbreak oc¬ 
curred, in order that an idea may be gained of the complete absence 
of topographical association. 
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The high mortality in the recognized cases in the city and the lack 
of any association render two suppositions probable: 

a. That a number of mild cases of epidemic cholera occurred in 
which the nature of the disease was not recognized. 

b. That the cholera infection was in some way rather widely dis¬ 
seminated in the city. 


APPEARANCES AND ANATOMICAL LESIONS FOUND POST MORTEM. 

Practically the same appearances and lesions were found after death 
in all the cases, nine in number, and these were so striking and char¬ 
acteristic, and are so unusual in autopsies in New York, that in the latter 
cases they seemed to the writer, in themselves, to be almost sufficient to 
justify a diagnosis of Asiatic cholera. The eyes and cheeks were deeply 
sunken, the face drawn, the extremities of the nose, ears, fingers, and 
toes shrunken and often cyanosed; the arms and legs were usually lialf- 
flexed, the hands clinched, and the toes drawn downward. Rigor mortis 
was very marked. On opening the abdomen the intestines presented a 
peculiar rosy blush, especially marked in the coils of the ileum. The small 
intestine was distended with slightly pink-colored contents resembling in 
appearance and consistence a thin broth. The mucous membrane of the 
stomach and of the small and large intestine was rather pale, and seemed 
but little changed excepting for the unusual prominence of the Pe} er s 
patches and the solitary follicles in the ileum. The blood was completely 
fluid, or at most contained only a few soft, dark-colored clots, and seemed 
unusually thick and dark-colored. The lungs and all the parenchyma¬ 
tous organs appeared congested, and there seemed to be cloudy swelling 
in the heart muscle, liver, and kidneys. The spleen was rather smaller 
than normal, and the bladder empty. The brain and its meninges ap¬ 
peared congested. In a few cases the intestinal contents were not large 
in amount, but in all cases there was a striking absence in the intestinal 
contents of any biliary coloring matter or anything having the appear¬ 
ance of ordinary feces. 

The appearance of the exterior of the body, the muscular contrac¬ 
tions and cyanosis of the extremities, the rosy hue of the intestinal 
coils, the character and color of the intestinal contents, the appearance 
of the blood, and the absence of any anatomical lesions sufficient to 
cause death, form together a group of phenomena which seem almost 
characteristic of Asiatic cholera. However, it is probably impossible to 
say with certainty that cases presenting these appearances and anatomical 
findings are certainly Asiatic cholera, for, rarely, cases of so-called 
cholera morbus in the adult may present almost identical appearances 
and lesions. 

The original biological examinations in all the cases were made by Dr. 
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Edward K. Dunliam, of the Carnegie Laboratory. Before the official 
announcement of the cause of death in the first case, however, at ray 
request, Dr. T. Mitchell Prudden examined the cultures and confirmed 
the diagnosis, and in several of the subsequent cases, before their an¬ 
nouncement, the cultures were also examined by Dr. Prudden and Dr. 
H. P. Loomis. The identity of the organism found in these cases with 
the cholera spirillum has since been confirmed by several other well- 
known bacteriologists in this country, and by Dr. Petri, of the Imperial 
Board of Health of Germany. 

It would hardly seem necessary to say anything regarding the impor¬ 
tance of biological examinations to determine the cause of death in 
Asiatic cholera, were it not for some unfavorable criticisms that were 
made in regard to such examinations at the time, or that have been 
made since the outbreak. It would seem as if an argument to establish 
the necessity of such examinations in the beginning of an outbreak of 
Asiatic cholera was on a par with an argument to show the importance 
of the examination of the sputum in assisting the diagnosis of doubtful 
cases of pulmonary tuberculosis. So far as I am aware, in the absence 
of an epidemic or proof of infection, all physicians of experience are 
agreed that it is impossible to make, with certainty, a clinical diagnosis 
of Asiatic cholera, and it is also admitted that the first cases in an 
epidemic are always doubtful cases. I greatly question whether cre¬ 
dence would or should be given to the statement of any physician or 
any number of physicians in asserting, upon the clinical history alone, 
that any given isolated case, occurring in the absence of any proof of 
infection of epidemic cholera, was a case of that disease. 

The testimony of all the German observers in the recent epidemic in 
Germany has been that in many cases epidemic cholera occurs in such 
a mild form that no suspicion as to the nature of the disease would be 
aroused were it not for the biological examination; and, on the other 
hand, cases of cholera nostras are sometimes seen which present a per¬ 
fectly typical clinical picture of epidemic cholera. Experience in these 
cases in New York, and in the cases which occurred at the quarantine 
station in 1887, convinces the writer of the enormous practical value of 
biological examinations for the diagnosis of Asiatic cholera, and it is 
certain that such examinations made by Dr. Prudden and the writer 
were alone the cause of the exclusion of epidemic cholera from New 
York in 1887, and that they were of the greatest importance in assisting 
the work of the Health Department in the outbreak this year. 

In reviewing the history of this outbreak in New York, one is im¬ 
pressed by several interesting features: 

First. In no single instance, after the most careful and conscientious 
inquiry and investigation, was it possible to find any satisfactory way of 
accounting for the infection. 
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Second. The cases occurred in widely separated parts of the city, and 
in no instance was there the slightest suspicion of association. 

Third. After the cases were brought to the attention of the Health 
Department, in no instance did a secondary case occur. 

Fourth. There was a striking association in the occupation of the 
persons affected with the food trades, and especially animal foods. 

Fifth. Although some twenty-six suspicious cases were examined, in 
every one in which the cholera spirillum was found, eight in number, 
death occurred, while in only one of the other cases, in which the cholera 
spirillum was not found, did death follow. In two instances, however, 
where recovery took place—that is, the fifth and sixth cases—although 
biological examinations were not made, the associations with cases which 
were proven to be cholera Asiatica justified the assumption that these 
were of the same nature. 


THE BACTERIOLOGICAL EXAMINATION OF THE RECENT 
CASES OF EPIDEMIC CHOLERA IN THE CITY 
OF NEW YORK. 

By Edward K. Dunham, Ph.B., M.D., 

HiOFE.'iSOR OF HISTOLOGY, BACTERIOLOGY, AND HYGIENE, BELLEVUE HO-PITAI. JIEUICAL 
COLLEGE ; DIRECTOR OF TI1F. CARNEGIE LABORATORY. 

The materials submitted for bacteriological examination differed 
considerably in character. As most of the suspected cases died after a 
very short illness, material could first be collected only at the autopsy. 
Some of the intestinal contents, and in one case some of the contents 
of the stomach, were collected in vessels for transmission to the labora¬ 
tory, or the ileum was tied at two points a short distance apart and 
then cut beyond the ligatures so that there might be the least possible 
alteration of the contents before its actual examination. In two cases 
fluid dejecta were obtained from suspected cases during life and sent to 
the laboratory in stoppered bottles. In still other cases the only avail¬ 
able material before the death of the individual was clothing soiled by 
dejecta. 

The method of examination necessarily differed according to the 
nature of the material received for examination. Where this material 
was fluid it was examined directly under the microscope, without pre¬ 
vious staining, and again after drying and dyeing with aniline colors. 

These direct microscopical examinations of the intestinal contents 
proved very unsatisfactory. In only one case did cover-glass prepara¬ 
tions of the dejecta show large numbers of comma bacilli agreeing in 
form and size with the cholera bacillus. This case was where dejecta 



